CLAIMS; 
We claim; 
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1 • A freestanding particle comprising a pl ura ii tv nf « 
2 TI "^*° f ^..w ta , hepa „, clc , e „ Bth , sfrom5WmiioM 



10 



3. 



™ep» ni c te „ f c„ i „,,w l ,e« i „, tepanicklcngthisfrom|io 



4. 



Thepa rt ic, e ofc,a iml)Whereintheparticlew . dth]sfrom]o 
Thepanicleofc,a lmllWherein(heparticlewjdthisfrom3o 



nm to 2 nm 



1 5 v ^' UL1C w '™ is (rom 30 nm (o 500 nm 

6 The P^'eofcla iml , compnsing2to50sw 



7 



rheparticleofclai m i,co m prisedof2 t ol0diffe r ent 



types of segments 



20 



*■ The particle of claim 1, wherein the lengths of said « 
50 m . S ot Said se £ments is from 1 nm to 



9 

25 



The particle of claim 1, wherein the lengths of sa.d « 

gins 01 said segments is from 50 



nm to 



10 ' The P article of claim 1, comprising 2 to so c. 

length is from 1 to 15 um rh, , ■ Wherehl the P artlc,e 

LU 13 ^ m > the partic e w dth is fmm m . ^ 

"gmcnt. is 50 n m ,o 1 5 m . * 2 ^ ^ ^ ' en ^ of said 

30 1 1 Th 

** . s« mK „„ duclor , . scm , me , at any organic 



10 
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matenal, any morganic compound or material 



R The P artl 'cle of claim 1 1 wherein a , i„ a , 

,5 - The particle of claim 1 wherein „t u . 
" superparamagnet.c compound. ^ ° f ^ S <~ is -pnsed of a 



20 , 7 



25 



«P**>r, a r Klslor , , „ ega , ive „ 8 """"'^ »' «'»*, « transit, , wire , a 

19 - The particle of claim 18 wherein «iH f 



IC 



30 



organometallic complex. ' " C ° 0rdinatl ° n * 



an 



20 - The particle of claim 1 9 wherein said f„ ,• 
subs ^ce. erem Sd ' d fu "c. I0 nal 12ation compns£s an organ . c 
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21 ■ The particle of claim 20 wherein ™,H „ • 

" S3,d ° rgan,C Substa "« is an organic materia, 

22 • The particle of claim 2 1 wherein wirf „ • 

charcoal, diamond or po, ystyene . ga "' C ^ ™V™ carbon, 

23 - The particle of claim 20 wherein «m „ ■ 
molecule. " S3 ' d ° rganic sub ^nce is an organic 



24 - The particle of claim 23 wherein «M „ 
1 0 or antibody fr agment; an ohgonucleot.d " m ° ICCU,e a " 

Peptide. y 3te ' 3 Po'ysacchande, an amino acid or a 



» ~„ ZT k ° Cc '" m " * rem Mid «— « „ ,„ orgamc 
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The particle of claim 25 wherein said inn • 
, , , 3ld lnor ganic coordination 



comprises 2-, 3- 4- 5 a i B n & "^ruination complex 

• > . 6-, 7-, 8- or 9- coordinate complexes. 



20 27 



o^ometalliclr' 6 ^ " ^ "* — an 

2& The particle of claim 27 wherein «iH ™ 
secies comp^ d of one „ m ^ ™" " c„ mp ,e, ccnrpri^ 

25 M-carbo,,, maal . sllicon „ r ^ 

™ le ,„r ™ e pMic,e — - f „ nc „ onafe , on comprises an jnorganic 

3a The particle of claim 29 wherein «;h ; 
30 Phosphors, zeolite or oxides. ^ mater,a, " of glass, 

31- The particle of chim i o , u 

- - . — wh,ch „„ h,;::;:*:r >id a — » . 
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32. The particle of claim 31 wherein said detectable tag is selected from the group 
consisting of: a fluorescent tag, an isotopic tag, a radioactive tag, a particular tag, an 
oligonucleotide based tag, a molecular tag, a Raman-based tag, an infrared tag, a mass 
5 spectrometric tag, and an electrochemical tag. 



15 



30 



33. The particle of claim 1 8 wherein said functionalization comprises a colloidal 
particle, polymer, glass, molecular monolayer, molecular multilayer or film. 



10 34. The particle Of claim 18 wherein at least two segments are functionalized 

differently. 



35. The particle of claim 1 8 wherein said functionalization is at one or both tips of 
said particle. 



36. The nartiH** of clairr: 35 whciciii saia tips of said particle are functionalized 
differently. 



37. An assembly of particles comprising a plurality of types of particles, wherein 
20 each particle is from 10 run to 50 [im in length and is comprised of a plurality of segments, 
and wherein the types of particles are differentiable. 



38. The assembly of particles of claim 37 wherein said types of particles are 
differentiable based on differences mthfe length, width or shape of the particles and/or the 
number, composition, length or pattsFf\of said segments. 

39. The assembly of particles of claim 37 wherein said particle types are 
differentiable by optical means, electrical means, physical means, chemical means or 
magnetic means. \ 



40. The assembly of particles of claim 39 wherein said particle types of are 
differentiable by optical means. 
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41 



The assembly of particles of clai m 40 wherem sa ld par. 



differentiable\by differential reflectiv 



icle types are 



ity. 



42- t heassembl y of Particles of rbim n, u • 



43 



The Assembly of particles of claim 



37 comprising functionalized particles 



44 The as ^mbly of particles of claim ir „ 

• — «- o.V WK of JZ 0mP " S,nS " PeS 



45 



15 



The assembly of particles of claim ai , u • 
comprises an nr., • u \ ^ Said Penalization 



46 



20 



25 



30 



50 



The composition ofcl 



aim 48 wherem said particle length is from 



I to 15 jim. 
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51 - Thecom Posit IO nofcJai m 48 wherein th P , , 
encoded by ,he particle. - ° f " le functi °"al unit is 



52. The 



10 



51 The co "iPosilion of claim 48 wherein the r 
specific species. , ^ the funct,onal ""it comprises an analy (e . 



54 The com Position of claim 48 wherein «M f 
o^c substance, an inorganic substanc£ ^ fUnCt '° nal «"* comprises 



organometallic complex. 



' a " ln ° rganic ^'nation complex and/or 



an 
an 



15 



55 



As ass^nbly of particles 



fx 



\ / arc aitterentiable, 



r™, .... w UCIeln , ne types Qf jc 



\ 
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20 d 



The assembler of particles of cl 



imension less than 500 



nm 



aim 55 wherein each particle has at least 



one 



51 ' The assem bly of Article of claim SS wh ■ 
tension less than 200 nm \ ^ ^ has at least one 



25 



58 



59 



The assembly of parties of claim 
The assembly of particles, of claim 



55 C0m P ris 'ng at least 3 types of parti 



ides. 



55 comprising at least 5 types of partic , 

60 Th 

or composition of the 



es 



on differences in the lerfgth width B u 
particles ^ sha P e ™dA 



61 ' 1,16 of particles of claims,. •■ 

otcl ai m\55compnsmgfu n c (lonalizedpartic)es 
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62. The assembly of particles of claim 61 comprising types of particles differently 
functionalized from other types of particles. 

63. The assembly of particles of claim 61 wherein said functionalization 
comprises an organic sutktance, an inorganic substance, an inorganic coordination complex 
and/or an organometallic complex. 

64. The assembly oftearticles of claim 61 wherein said functionalization 
comprises a detectable tag or a ma^rial which will bind a detectable tag. 

65. A composition comprised of a particle and a functional unit wherein said 
particle has at least one dimension less than 10 nm, and wherein the nature of the functional 
unit is encoded by the particle. 

66. The composition of claim 65 wherein said particle has at least one dimension 
less than 500 nm. 

67. The composition of claim 65 wherein said particle has at least one dimension 
less than 200 nm. 

68. The composition of claim 65 wherein the nature of the functional group is 
encoded based on the length, width, shape and/or composition of the particle. 

69. A method for encoding information about a material into said material 
comprising: 

incorporating with or attaching to said material a free-standing particle that 
encodes information regarding said material, said particle comprising a plurality of segments, 
wherein the particle length is from 10 nm to 50 urn and the particle width is from 5 nm to 50 
\im; and wherein said encoded information is based on the length, width or shape of the 
particle and/or the number, composition, length or pattern of segments. 
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70. 



The method of claim 69 wherein said encoded information relates to the 
composition of the material. "on relates to the 



layer or material, and a composite material. 



73. 



15 



A mated fo, conducing „ ^ 10 ,„ ^ com 



^, ,™i pan,cie 

5 nm ,o 50 „„,; „ d ° n "" 0 50 * m "« "» ^ ™d» « from 



species 



«- The mated of c,„m 73 where „ pm , c , e ^ ^ 



25 



75- The method of claim 74 wherein the nature of th, ■ • 
^ length, width or shape of the particle and/or th " ^ ^ °" 

segments. ^ nUmber ' C ° mp ° sition ' ie "gth or pattern of 



ca.a.y St> a catalytic antibody, a hpid, a carbohydrate, a polysaccharide 

peptide. Polysaccharide, an ammo acid or a 



10 
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"■ T "« ° f *»> '3 herein „ ie.s, „„, ofsaid se( , ments . „ ^ 

* fr ° m ' e 5 ' 0UP -**» * « »y — cnalcogenide, a m.,a, „ Mde , . mela , 
» - ™* a me,., phosp „ ide , . mm , M|e „ ide , mMa] • 

. me,., ,„o, a s ,m,c„n d nc,o, . „, <aii my organ . 
layer or material, and a composite material. 

T T me,hod of claim 13 * rein said detec,i<,n ~ b ' ~* 

pnys.cal mains, chemical means, etaronic means or magnetic 



means 
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The method of claim 73 wherein said particle is attached to a plurahty of 
species capable of binding different anaiytes. 
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The method of claim 73 wherein said analyte is a protein or peptide, 



81- The method of claim 73 wherein said analyte is an ol.pnn„H^ 



82 
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25 



anaivtes co ^ ^ SlmU ' tane ° USly C °" duCti ^ 3 ^ of assays to a p,urality of 

anaiytes comprising: 

coning a solut.on that may contain said anaiytes with a plurality of 
—ns, wherem each compost compnses a species capable of binding to one of 
a,d ana.ytes and a particle comprising a p.urality of segments; wherem the partic.e .ength i, 

° ' ° nm t0 50 - ^ ^ — ™ * *»* ^ * 50 , m; and whcreln the f 
each spec.es „ encoded by the particle to wh.ch it is bound; and 

detecting which interactions have occurred. 



83. The method of chi m 82 wherem at least one of sa.d species ,s an antibody 



antibody fragment 



or 



30 



84. The method of claim 82 wh 



oligonucleotide 



erein at least one of said speci 



es is an 



78 

' " Par " Cle " W * — or P,,e™ 



